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[Detailed Description of the Livention] 
[0001] 

[Field of the Invention] 

This invention relates to the scramble releasing scramble method and system of a signal 
which realize the high data communications of the privacy of analog signals, such as an 
au(Uo signal, a modem signal, and a facsimile signal. 

[0002] 

[Description of the Prior Art] 

Conventionally, that to which a value multipUes an input signal by the pseudorandom 
number sequence of the binary used as +1 or -1 as one of the scrambling systems of an 
analog signal is known for the telecommunications sector. 

Drawing 14 shows an example of a scrambling system which used the pseudo-random 
number of tiie binary. Drawing 14 (a) shows the block diagram of the scramble circuit 
which scrambles a signal, and drawing 14 (b) shows the block diagram of the releasing 
scramble circuit which restores the original signal from the signal which was able to be 
scrambled. 

The scramble circuit of drawing 14 (a) comprises the pseudo-random number generating 
circuit 141 which generates the binary of -t-l or 1 [ -], the multiplier 142, the input signal 
143 which inputs the signal to scramble, and the scrambled signal 144. 

The releasing scramble circuit of drawing 14 (b) comprises the pseudo-random number 
generating circuit 145 which generates the binary of +1 or 1 [ -], the multiplier 146, the 
input signal 147 which inputs the signal scrambled in the scramble circuit of drawing 14 
(a), and the signal 148 of which scramble was canceled. 

That is, it is circuitry with a scramble circuit and a releasing scramble circuit same in 
abbreviation, and there are much the spread spectrum communication and the points of 
comparison of the direct diffusion method used by radio. 

[0003] 

The problem of this conventional scrambling system is that it is difficult to take the 
synchronization of the pseudorandom number sequence generation circuit 141 of the 
binary by the side of scramble processing, and the pseudorandom number generation 
circuit 145 of the binary by the side of a releasing scramble. In the spread spectrum 
system, after the envelope of the signal after abnormal conditions applies primary 
abnormal conditions using the frequency modulation or phase encoding which becomes 
fixed, it has multiplied by the pseudorandom number sequence of the binary. Therefore, 
since the signal after miiltiplying by the pseudorandom number sequence of a binary also 
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becomes constant [ an envelope ] in a spread spectrum system, in a receiver, synchronous 
supplement / synchronous pursuit is easily possible using a matched filter, a DLL (Delay 
Locked Loop) circuit, etc. However, since it has multiplied by the pseudorandom number 
sequence of the direct binary to tiie audio signal and modem signal with which an 
envelope is changed in the scrambling system of drawing 14 w ithout using primary 
abnormal conditions, in a receiver, it is very difficult to perform synchronous supplement 
/ synchronous pursuit. 

• [0004] 

As a means for solving this problem, there is the scramble releasing scramble method of 
the signal for which the artificer of this invention apphed (for example, refer to patent 
documents 1). Instead of being the primary abnormal conditions which become constant [ 
the amplitude of the signal used with spread spectrum cormnunication ] in the patent 
documents 1, After pretreating for seting average power of the signal after processing 
constant, it multiplies by the pseudorandom number sequence of a binary, and scramble 
is performed, and in the receiver, synchronous pursuit which used the DLL (Delay 
Locked Loop) circuit is enabled. 

[0005] 

[Patent documents 1] 

JP,2000-151555,A (the five - 8fh page. Drawing 1) 

[0006] 

[Problem(s) to be Solved by the Invention] 

However, in the conventional method, in order to set constant the average power of a 
signal which performs scramble processing, direct current offset comparable as the peak 
magnitude of an input signal was made to superimpose on an input signal, and there was 
a fault that the part S/N ratio deteriorated. Since the amplitude of the signal component 
inputted by direct-current-offset impression becomes half mostly when the dynamic 
range of a transmission system is set constant, the deterioration quantity of a S/N ratio is 
set to 6 dB. 

[0007] 

Were made in order that this invention might solve such a problem, and the pmpose the 
synchronization of the pseudorandom number sequence generation circuit of the binary 
by the side of scramble processing and releasing scramble processing. The scramble 
releasing scramble ****** system of a signal realizable without remarkable degradation 
of a S/N ratio is provided. 

[0008] 

[Means for Solving the Problem] 

If this invention is in a scramble releasing scramble system of a signal in order [ which 
attains the above-mentioned purpose ] to cany out. Scramble processing of a sending 
signal is performed in a scramble circuit of the transmitting side. Are a scramble 
releasing scramble system of a signal which performs releasing scramble processing of an 
input signal in a releasing scramble circuit of a receiver, and a scramble circmt of said 
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transmitting side An input signal, A constant generation circuit which outputs constant 
value, and an adding machine which adds an output of said constant generation circuit to 
said input signal, +While it has a multiplier which outputs a signal which carried out the 
multiplication of the output of said pseudo-random number generating circuit to a 
pseudo-random number generating circuit which generates a binary of 1 or 1 [ -], and an 
output which passed said adding machine, and was scrambled, A pseudo-random number 
generating circuit which generates a binary of +1 or 1 [ -] in which phase control of the 
series as a pseudo-random number generating circuit used in said scramble circuit with 
same releasing scramble circuit of said receiver is possible, It has a multiplier which 
outputs a releasing scramble output signal which carried out the multiplication of the 
output of said pseudo-random number generating circuit to said input signal, and of 
which scramble was canceled, and has composition which performs synchronous 
processing by correlation operation. According to this composition, using a technique 
using character of cross correlation of an input signal and a pseudorandom number 
sequence, it is an easy circuit and a synchronization of a pseudo-random number 
generating circuit of the transmitting side (scramble processing side) and a receiver 
(releasing scramble processing side) can be realized without remarkable degradation of a 
S/N ratio. 

[0009] 

[Embodiment of the Invention] 
(A 1st embodiment) 

Hereafter, an embodiment of the invention is described using a drawing. Drawing 1 
shows the scramble circuit concerning a 1st embodiment of this invention. In drawing 1, 
this scramble circuit. As opposed to the output which passed HPF(highpass filter) 102 
which removes the specific components (a dc component, an infrasonic- waves ingredient, 
etc.) of the input signal 101 and this input signal, and this HPF102. It comprises the 
pseudo-random number generating circuit 104 which generates the binary of the constant 
generation circuit 103 which gives constant value, +1, or 1 [ -], the scrambled signal 105, 
the adding machine 106, and the multiplier 107. This scramble circuit can also be realized 
[ also realizing as hardware of digital processing, and ] by digital processing as software, 
and realizing as hardware of analog processing is also possible. And when carrying out 
digital processing, what carried out the A/D conversion of the analog signals, such as an 
audio signal or a modem signal, and a FAX signal, serves as the input signal 101, and 
when carrying out analog processing, analog signals, such as an audio signal or a modem 
signal, and a FAX signal, turn into the input signal 101. 

[0010] 

If operation of the scramble circuit of drawing 1 i s explained, HPF102 will remove the dc 
component and infrasonic-waves ingredient in the input signal 101. What is necessary is 
just to set the cut off frequency of HPF102 as 300 Hz or less not have an adverse effect 
on audio signal transfer, when scrambling an audio signal, moreover ~ when the signal 
which removed the dc component beforehand is inputted, there is no HPF102 — it is 
good. Next, after adding the output of the constant generation circuit 103 with the adding 
machine 106, the output signal 105 which multiplied by the output of the pseudo-random 
number generating circuit 104 which generates the binary signal of -i-l or 1 [ -] with the 
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multiplier 107, and was scrambled is generated. 
[0011] 

For example, when applying scramble with the M sequence signal of the cycle 127, for 
example for an audio signal in the scramble processing in a 1st embodiment, about [ of 
the maximum of the absolute value of the amplitude of the audio signal of an input ] 1/10 
is enough as the output value of the constant generation circuit 103. As long as the 
pseudo-random number used for scramble uses what has a large cycle and it also takes 
the large data length of the correlation operation for a synchronization in a releasing 
scramble circuit, the output of the constant generation circuit 103 may be made smaller. It 
is a range which is stabilized when experimenting beforehand and performing releasing 
scramble processing, and can take a synchronization, and what is necessary is just to 
choose the smallest possible value as an output value of the constant generation circuit 
103, when processing signals other than a sound. The output of the constant generation 
circuit 103 is applied to the input signal 101 because the output of the pseudorandom 
number generation circuit 104 is superimposed on the scramble output signal 105. If it 
multiplied by the pseudorandom number sequence of the direct binary to the input signal 
and scramble was applied, considering the case where an input is a soimdless state, are 
clear, but it will become impossible to perform synchronous processing in a releasing 
scramble circuit. By making the output of the pseudorandom number generation circuit 
104 superimpose on the scramble output 105 with the composition of drawing 1 . 
synchronous processing which used cross correlation becomes possible by the releasing 
scramble circuit side. 

[0012] 

Drawing 2 shows the releasing scramble circuit concerning a 1st embodiment of this 
invention. This releasing scramble circuit impute the signal scrambled in the scramble 
circuit of drawing. 1 , performs releasing scramble processing, and restores and outputs the 
signal before applying scramble. Therefore, in dravying 2 , the input signal 201 is the 
signal 105 which was able to be scrambled in the scramble circuit of drawiag 1 . And this 
releasing scramble circuit. The input signal 201 with which scramble was applied, The dc 
component of the pseudo-random number generating circuit 202 which generates the 
pseudo-random number which becomes with the binary of -i-l or 1 [ -] in which the phase 
control of the same series as the pseudo-random number generating circuit 104 used for 
the scramble processing circuit of drawing 1 is possible, and the constant generation 
circuit 103 superimposed in the scramble circuit of drawing 1 . The output of 
HPF(highpass filter) 203 to remove, the releasing scramble output signal 204 by which 
the releasing scramble was carried out, the input signal 201, and the pseudo-random 
number generating circuit 202 is inputted. It comprises the correlator 205 which 
calculates the cross correlation of two signals, the peak detection circuit 206 which 
searches for the position of the peak of cross correlation, and the multiplier 207. 

[0013] 

Below, it explains as what uses an M sequence signal for a pseudo-random number. 
When operation of this releasing scramble circuit is explained, in this releasing scramble 
curcuit. By removing the superimposed dc component by HPF203, after multiplying by 
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the output of the pseudo-randoni number generating circuit 202 which generates the 
binary signal of +1 or 1 [ -] with the multiplier 207 to the input signal 201 which was able 
to be scrambled, The releasing scramble output signal 204 of which scramble was 
canceled is acquired. If it furthermore explains in full detail, in the pseudo-random 
number generating circuit 202 of a binary, the M sequence signal which is a pseudo- 
random number of the same series as the pseudo-random number generating circuit 104 
of the scramble circuit of drawing 1 w ill be generated, and the M sequence signal and the 
input signal 201 of the pseudo-random number generating circuit 202 will be inputted 
into the correlator 205, In the correlator 205, search for the cross correlation of this 2 ** 
signal by an operation, and the caUed-for ou^ut is inputted into the peak detection circuit 
206, So that the position of the peak of cross correlation may be searched for in the peak 
detection circuit 206 and the output of the pseudo-random number generating circuit 104 
of the scramble circuit of drawing 1 and the output of the pseudo-random number 
generating circuit 202 may synchronize from the peak position of this cross correlation 
The phase of the pseudo-random number generating circuit 202, That is, feedback control 
of the phase of an M sequence signal generating circuit is carried out. By this feedback 
control, the synchronization of the output of the pseudo-random number generating 
ckcuit 104 of the pseudo-random number generating circuit 202 of a binary and the 
scramble circuit of drawing 1 i s attained. 



* NOTICES * 

JFO and INPXT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** diows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the scramble releasing scramble method of a signal of performing scramble 
processing of a sending signal in a scramble circuit of the transmitting side, and 
performing releasing scramble processing of an input signal in a releasing scramble 
circuit of a receiver, 

A step which outputs a signal which carried out the multiplication of the pseudo-random 
number of a binary of +1 or 1 [-] to an input signal, and was scrambled by said scramble 
circuit side, 

A step which inputs a pseudo-random number of a binary of +1 or 1 [ -] in which phase 
control of the same series as a pseudo-random number used in said scramble circuit is 
possible into a signal inputted through said scramble circuit, and calculates cross 
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correlation of two signals by said releasing scramble circuit side. 

Detect a peak value of said cross correlation and feedback control is applied to a pseudo- 
random number generating circuit by the side of this releasing scramble circuit in quest of 
a phase which synchronizes said pseudo-random number by the side of said scramble 
circuit, and a pseudo-random number by the side of this releasing scramble circuit, A step 
which restores a signal which synchronized said pseudo-random number by the side of 
said scramble circuit, and a pseudo-random number by the side of this releasing scramble 
circuit, and was inputted through said scramble circuit, 
A scramble releasing scramble method of a ****(ing) signal. 

[Claim 2] 

It is the scramble releasing scramble method of a signal of performing scramble 
processing of a sending signal in a scramble circuit of the transroitting side, and 
performing releasing scramble processing of an input signal in a releasing scramble 
circuit of a receiver, 

A step which outputs a signal which carried out the multiplication of the pseudo-random 
nimiber of a binary of -i-l or 1 [ -] to an input signal, and was scrambled by said scramble 
circuit side, 

A step which multiplies by a pseudo-random number of a binary of +1 or 1 [ -] in which 
phase control of the same series as a pseudo-random number used for a signal inputted 
through said scramble circuit by said releasing scramble circuit side in said scramble 
circuit is possible, 

A phase of a pseudo-random number by the side of said crumble release circuit is 
controlled based on a difference of the magnitude-spectrum characteristic after 
multiplying by a pseudo-random number by said releasing scramble circuit side, A step 
which restores a signal which synchronized said pseudo-random number by the side of 
said scramble circuit, and a pseudo-random number by the side of this releasing scramble 
circuit, and was inputted through said scramble circuit, 
A scramble releasing scramble method of a ****(ing) signal. 

[Claim 3] 

It is the scramble releasing scramble method of a signal of performing scramble 
processing of a sending signal in a scramble circuit of the transmitting side, and 
performing releasing scramble processing of an input signal in a releasing scramble 
circuit of a receiver, 

A step which makes and outputs a zone with a small amplitude level to a band 
elimination filter through an input signal, 

A step which outputs a signal which carried out the mToltiplication of the pseudo-random 
number of a binary of +1 or 1 [ -] to an input signal which passed along said band 
elimination filter, and was scrambled by said scramble circuit side, 
A step which multiplies by a pseudo-random number of a binary of -i-l or 1 [ -] in which 
phase control of the same series as a pseudo-random number used for a signal inputted 
through said scramble circuit by said releasing scramble circuit side in said scramble 
circuit is possible, 

It lets a band pass filter pass for a signal which multiplied by said pseudo-random number 
by said releasing scramble circuit side. A step which abbreviates to an amplitude level of 
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said input signal which it let pass to said band elimination filter by the side of said 
scramble circuit which it let pass to said band elimination filter, is, and makes and 
outputs a zone, 

A phase of a pseudo-random number by the side of said crumble release circuit is 
controlled based on a difference of the magnitude- spectrum characteristic after letting it 
pass to said band pass filter by said releasing scramble circuit side, A step which restores 
a signal which synchronized said pseudo-random number by the side of said scramble 
circuit, and a pseudo-random number by the side of this releasing scramble circuit, and 
was inputted through said scramble circuit, 
A scramble releasing scramble method of a ****(iiig) signal. 

[Claim 4] 

It is a scramble releasing scramble system of a signal which performs scramble 
processing of a sending signal in a scramble circuit of the transmitting side, and performs 
releasing scramble processing of an input signal in a releasing scramble circuit of a 
receiver, 

A constant generation circuit where said scramble circuit outputs an input signal and 
constant value, While having a multiplier which ou^uts a signal which carried out the 
multiplication of the output of said pseudo-random number generating circuit to an 
adding machine which adds an output of said constant generation circuit to said input 
signal, a pseudo-random number generating circuit which generates a binary of +1 or 1 [ - 
], and an output which passed said adding machine, and was scrambled, 
A pseudo-random number generating circuit which generates a binary of +1 or 1 [ -] in 
which phase control of the series as a pseudo-random number generating circuit used in 
said scramble circuit with said same releasing scramble circuit is possible, It has a 
multiplier which outputs a releasing scramble output signal which carried out the 
multiplication of the output of said pseudo-random number generating circuit to said 
input signal, and of which scramble was canceled, 
A scramble releasing scramble system of a signal characterized by things. 



[Claim 5] 

The scramble releasing scramble system according to claim 4 providing a highpass filter 
in said scramble circuit as a means to remove a specific component of said input signal 
inputted into said adding machine. 



[Claim 6] 

The scramble releasing scramble system according to claim 4 forming a band elimination 
filter in said scramble circuit as a means to remove a specific component of said input 
signal inputted into said adding machine. 



[Claim 7] 

It is a scramble releasing scramble system of a signal which performs scramble 
processing of a sending signal in a scramble circuit of the transmitting side, and performs 
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releasing scramble processing of an input signal in a releasing scramble circuit of a 
receiver, 

A constant generation circuit where said scramble circuit outputs an input signal and 
constant value, While having a multiplier which outputs a signal which carried out the 
multiplication of the output of said pseudo-random number generating circuit to an 
adding machine which adds an output of said constant generation circuit to said input 
sigjial, a pseudo-random number generating circuit which generates a binary of +1 or 1 [ - 
], and an output which passed said adding machine, and was scrambled, 
A pseudo-random number generating circuit which generates a binary of +1 or 1 [ -] in 
which phase control of the series as a pseudo-random number generating circuit used in 
said scramble circuit with said same releasing scramble circuit is possible, Correlator 
which inputs an output of an input signal with which scramble was applied in said 
scramble circuit, and said pseudo-random number generating circuit, and calculates cross 
correlation of two signals, A phase which synchronizes an output of said pseudo-random 
number generating circuit of said scramble circuit, and an output of a pseudo-random 
number generating circuit of this releasing scramble circuit. It has a peak detection circuit 
which asks from a peak value of cross correlation of said correlator, and carries out a 
return input in a pseudo-random number generating circuit of this releasing scramble 
circuit, and a multiplier which outputs a releasing scramble output signal which carried 
out the multiplication of the output of said pseudo-random number generating circuit to 
said input signal, and of which scramble was canceled, 
A scramble releasing scramble system of a signal characterized by things. 



[Claim 8] 

The scramble releasing scramble system according to claim 7, wherein said releasing 
scramble circuit is provided with a highpass filter from which a specific ingredient 
superimposed from inside of said releasing scramble output signal in a constant 
generation circuit of said scramble circuit is removed. 



[Claim 9] 

It is a scramble releasing scramble system of a signal which performs scramble 
processing of a sending signal in a scramble circuit of the transmitting side, and performs 
releasing scramble processing of an input signal in a releasing scramble circuit of a 
receiver, 

A highpass filter from which said scramble circuit removes a specific component of an 
input signal, A constant generation circuit which outputs constant value, and an adding 
machine which adds an output of said constant generation circuit to an output which 

passed said highpass filter, -i-While having a multiplier which outputs a signal which 
carried out the multiplication of the output of said pseudo-random number generating 
circuit to a pseudo-random number generating circuit which generates a binary of 1 or 1 [ 
-], and an output which passed said adding machine, and was scrambled, 
A pseudo-random number generating circuit which generates a binary of +1 or 1 [ -] in 
which phase control of the series as a pseudo-random number generating circuit used in 
said scramble circuit with said same releasing scramble circuit is possible, A multiplier 
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which outputs a releasing scramble output signal which carried out the multiplication of 
the output of said pseudo-random number generating circuit to said input signal, and of 
which scramble was canceled. The 1st highpass filter that inputs an output of an input 
signal with which scramble was applied in said scramble circuit, and said pseudo-random 
number generating circuit, and compares an amplitude level of two signals, A phase 
which synchronizes an output of said pseudo-random number generating circuit of said 
scramble circuit, and an output of a pseudo-random number generating circuit of this 
releasing scramble circuit, A level detector which asks from an output of said 1st 
highpass filter, and carries out a return input in a pseudo-random number generating 
circuit of this releasing scramble circuit. It has the 2nd highpass filter from which a 
specific ingredient superimposed in a constant generation circuit of said scramble circuit 
from inside of said releasing scramble output signal which passed along said multiplier is 
removed, 

A scramble releasing scramble system of a signal characterized by things. 



[Claim 10] 

It is a scramble releasing scramble system of a signal which performs scramble 
processing of a sending signal in a scramble circuit of the transmitting side, and performs 
releasing scramble processing of an input signal in a releasing scramble circuit of a 

receiver, 

A band elimination filter from which said scramble circuit removes a specific component 
of an input signal, A constant generation circuit which outputs constant value, and an 
adding machine which adds an output of said constant generation circuit to an output 
which passed said highpass filter, +While having a multiplier which outputs a signal 
which carried out the multiplication of the output of said pseudo-random number 
generating circuit to a pseudo-random number generating circuit which generates a 
binary of 1 or 1 [ -], and an output which passed said adding machine, and was 
scrambled, 

A pseudo-random number generating circuit which generates a binary of or 1 [ -] in 
which phase control of the series as a pseudo-random number generating circuit used in 
said scramble circuit with said same releasing scramble circuit is possible, A multiplier 
which outputs a releasing scramble output signal which carried out the multiplication of 
the output of said pseudo-random number generating circuit to said input signal, and of 
which scramble was canceled, A band pass filter which inputs an output of an input 
signal with which scramble was applied in said scramble circuit, and said pseudo-random 
number generating circuit, and compares an amplitude level of two. signals, A phase 
which sjTichronizes an ouQ)ut of said pseudo-random number generating circuit of said 
scramble circuit, and an output of a pseudo-random number generating circuit of this 
releasing scramble circuit, A level detector which asks from an output of said band pass 
filter, and carries out a retum input in a pseudo-random number generating circuit of this 
releasing scramble circuit, It has a highpass filter from which a specific ingredient 
superimposed in a constant generation circuit of said scramble circuit from inside of said 
releasing scramble output signal which passed along said multiplier is removed, 
A scramble releasing scramble system of a signal characterized by things. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a system for 

scrambling/descrambling a signal capable of realizing synchronization of 

a binary pseudo random number sequence generating circuit at a 

scramble processing side with that at a descramble processing side J, 

without causing remarkable deterioration in an S/N. 

SOLUTION: The method and system for scrambling/descrambling a 

signal is configured with a scramble circuit for receiving an input signal 

comprising a constant generator for outputting a prescribed value; an 

adder for adding an output of the constant generator to the input signal; 

a binary random sequence generator for generating a binary value of +1 _„.L 

or -1 ; and a multiplier for multiplying an output of the binary random 

sequence generator with an output passing through the adder to 

scramble the output, and with a descramble circuit comprising: a binary 

random sequence generator for processing the same sequence as that 

of the binary random sequence generator employed by the scramble 

circuit and generating a binary value of +1 or -1; and a multiplier for 

multiplying an output of the binary random sequence generator with an 

output of the scramble circuit to provide an output of a descrambled 

output signal resulting from descrambling the output of the scramble 

circuit. 
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)vmBM^KX^^^^(D7.^ yyy')vM^^W.^^^^-^<oy^^yy:/}p • x^yyy' 

mmmx$>^x^ 

Xti'B^'^^^y • ^ ^-^-^y 3 y ■ y ^ )\^9Km.Lxmu'y^)V(^4-^^^^wi^'^i'^-^ 

XBtJt^y^ryy't. 

lifE.x^' ^>7';Haj^1iT\ Itie^o V ' J-V ^^^-iy^y ■ y ^ iM-^fzKti^-W 
KnLX+ lttzii-l<D2U(D^Un.^imnLXy.^yyy'P^^^iffzm^^Bit}r 

mmy ^yy yjmmBmm'^. muy^ ^ y yr}mm^Bxxt ^ Hfz^-^-Kmmy^ ^ 
y y :f}i^m^xm^^^tzmun.mtn-mi(o^mmmnm^£+ 1 tfzn- 1 o 2m<Dmu 

mu^^ yyy'mmmmm'cmnmp.n.^^mi^fzm-^^^^^y v^-^y.y-op^^MLx 
mm^^y. - j^^) ^^--z^By ^ y-< )v^KMLfzmt'ix ^yy y)mmU(Dmf&^^y k 

■ j:-^} < ^-z/ ay ■ y 4 }V^KMLfzmmXt)^^<^msU^}VK^^L^^^m.a'^-o 

x^l^-f^y^Tv-fh. 

itie;^ ^ y y f )^mwm^%xn%z^^y v^^y^ y ^ )\^^ Lfz^k<Dmny^^^ h 
comm^jnKmm^^ y yrjmmmmmomun.WL'^^^^MmLs m%y^^ yyyjm 
mmmtmmm tmy^^yy y')\'mmm^n(DmmM^nm^^xm%zy^ ^yyy 
)vn^^uxxti $ ^tzm^'^Uit-f^T. -r y y\ 
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mtm 4 ] . 

)^ym%U%r-X^^%^<Dy.^ yy~r)\^^W^m.'^"fsi%^(D:^^ yy'f)i' ' 7.^yy^ 

x7.^yy7')v^i^^fz^^^d^t}t^m%^^m^i>tt^K^ 

mm:^^yy yjmmmmibK mm^. ^yy :/jniij^t:-ffl v> fz^m^^^w^^h^-^ 

:^tmWLtt^^^ox^yyr)V ■ yyyjmm-y^^y-^o 

im^M 5 ] 

LX^^-(^^xy^)\^^^^mf^::t^s^mt-t&m^M4tm<Dx^yy:/p - 
yy'f}\^mW.v7.Ti->o ■ 

m%M. 6 ] 

7.^yy-f)\, ■ XiJ' y yyjvm^^yT.f-Ao 

mm 7 ] 

M^M(r)7. ^yy r )mm^X'M^^^(7)7. ^ yy^)Viilim^n^K ^€ti](7)X ^ y y-f 

^: . Htl5liP#|f '^Sal \.fz^t)\z-V^\. T It fife 0 1^(7) ai:t/ L 
XTs^ y y ■7)\^^i)-^\^fzm^~^^l3-fh%n^'^m^^h }i-^\z.^ 

m^y^^ yyr)^^^^. mz7^^yyf)\'U%xm\^^tz^m^w^'^tM%hWi~% 
n^wmYm^^t^^^ \tfz\%- \ <r>2\%^k.^-fhw.^'UM.^'^n%}i.. mti7.^yy 
y-jvumxT. ^yy y')vi)^'^^\ffofifzxj3^^tmmmnns^^^m^<Diiit} ^xij lx 
2-:><^^^(7)msLmm(DmM^'k^7om^t. mm7.^yyy')vm^comtmun.^^m 
m^<^tiititmy^yyy}pmwMm(Dmfxn.^^f^mm(oii\ij^mm-^^:hn^. m 
tmrm<Dn^mm(D}^-^mx 19 ^^xm^^ ^ 7 >■ 'f}mBmm(Dmpmwc^&mmK 
MMxti-r&^-^^B^mmt. mixtf^^i^mtmun.^^'^mm<7)m:^^:mnLx 
y^^yyy')\^'tmmLfz7.^yyr)m^Bi:bm-^^}iit}t^mn^im^:h. 

^t^mWLt-t^>^^<07.^yyzr)V • 7.^yyr}vmw^y7^y-^o 
[W« 8 ] 

m%y^^ y y y^)m^m^tiK fris;^ ^yy y')i^mw^^ti^^n i ^ m%7. ^yy y')vu 
^(D^WL^^mmx^s: L tzm'^(Dm5^^ ^*-r ^ ^^^^-^x ^m^ ^^t ^^m 

t-r^m^M7tm<D7.^ yyy'jp • yyy)mBy:^TJ^o 

mm 9 ] 

m^M<^y^ ^yy 7^ )pmmKxm^M^<7)7. ^yy ■/;i/M*^f ^'m%(r)7.^ yyf 
)\^WcWU^v^x^^%^(D7.^ y y 7';v^|tMsSl^tf n ^-^(ox ^ yyfp ■ x^ yy-f 

i^Wc^yx-T^x-h^DX^ 

m^x^yy-f^m^K X±'m^(r>m'^^%'-^^.^r^^^A ^-^xy ^ )\'^\i^ -'^m.-^ 
^l^-f^ ^i:^*®)^ h . Ifrf^^^'f 7 ^ L;^c ^13 LTfl!fEfe^^40 
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t-^^#^ t . mm:^ ^jy r jvhii^tx ^yy ■7m^i}-\'f h^fzxtim^ t 

X 7 ^ jv^ t . mm^i^v y~f)mm<7)mtmun.^^f^m^(oiii:Jj tm^^yy 

ti^ ^t^^xm^^ yyy^mmm^<Dmnn.^&mmmzmmxti-thu^}mm^t 
. msmnmm^tzmmy^i^yyy')mmiiiti€^)Mx ^mm7.^yyy)uu^<7ymm. 
m^m^xm^Ltzs^^<D^^^:^.a-hm2 (d^m ^-^t. y^^^ ^mL^. 

^t^mW.t-r^m^<D7.i^yyr)V - 7.i^'yyr)vm^l^:^y-^o 

mtM 1 0 ] 

^Mflco;^ ^yy y^^mm^X^^^'^cDT. ^ y yf)VWm:fi^^. ^^^(ryT. ^yyf 
)mWsmmz-X^m^^(D7.^yy:r)vm^Mm^^^^^<07.'^yy:r)\^ ^7.^yy^ 
)'vmw^y7.TJ^x%^x. 

m%7.ifyyy^)\^nmK A>b#-^<7)#^^^^^^i-^/t>- ^ • ^'j = t^-->3 > . -7 

\.xmi.%^%'^n^'^m^im-t^i]m^h^ + 1 ffc{±- i<7)2ft^^jsi-sMiei 
tm.^'m^}!. mmmmwA\.fz^ti\^M\.xm%zwmM.^m^%(n^±-km.n 

mi:^ ^yy -Dvmww&tK tfris.x ^yy v> tzwmm.^^m^h 
n<jymmMmi^^^ \ttz\t-\(r>2f^-^^^-fhwm.WAMmi&h. miaA^b^-t 

Mffi^^a^^fiK ffi* LT ;^ y > •/ 1 7t X ^ 7 > 7*;v^it 

mtZTs^ jy-r)vm%X7.^ yyy^)\^m'^\'fh')(ifzXti^^h 
mi2Mai:4fiKflI]^(7)fflt;^A;!?LT2o<7)#-^c7)Mi|iik^^;V^Jt«^1-;g^ ;-%7.y 

4)v^t. mm:^ ^y> rmm<Dmm^un.^^^m^(D mtm:^^yy ■:^)m^m 

^xm:^ ^yy y}mmM^<7)mmMc^^mmKmMxt)ir^ u-omm^t. mm 
w^^m^f:zmmy^^yyy')mmii!>lj^^\Hx^mtiy^^yyr}i'm^<D^^^^^ 

^b^mW}i-fhm^(D7.i7yy'fn' ' y,^yyy)vmmz^:^TJ^o 

[0001] 

^ {5^=^ hM^(oy.i^yyy^)y • y.^yy r^mm-^^R v'z^xTAKm't^ii(o 

X$>^o 

[0 0 0 2] 

M^j^mxit^ Ti'U^^^^'Tyy.^ yyr)Vlj^<7)i^tLX. XtiM^i^m^+ 

itfzii- 1 t^j:^ 2m<Dmun.m\'tmri>'^<Dii}mhfix^^:i>o mint. ^(0 2m 

(DmUn.^'t^\^>fz7.^yyy)Vlj^<7)-M^^-rii<OX:$)^o ^J:i5. Ml 4 (a) 

^Ky^ yyr)]y^i}-^if&y.^ yyy')VU^(D-:^uy ^m^^L. mi i (b) \±y^y 

yy')]yi^^ifhi^tzM^-i^h7h<D^^i"^7tt&y^^yyy)\^mM^(Dru ^y^gi^^ 

LTi/^^o mi A (a) (Oy^ yyy)um^i±. + l ^/ct^;- l<7)2fit*4fig1-^MgL 

^^^in^i 4 1 mw^i 4 2t. y^yyriv^^^if^m^^xtit^xti^^i 
4 3 1. y^^yyyjv^^^ftz^^i 4 4 txm^^^x^^^^o E 1 4 (b) (oy^yy 
y)mmmmi±. +ittzii-i<D2miSLjti-&mnn.^^f^mmi 4 b mn^i 
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[0 0 0 3] 

^W)^-% t^j:^'7)X\ ^^MXit^ y^hy )V^^DLL (Delay Locked Loop ) [g 
l&#*fflv>T#^JclwiMm • l^fflii^^Wt^r^^^o t^^t. HI 1 4<;);^^'^>y>:^ 

[0 0 0 4 ] 

^-^-^tt^ fztXDm^m^ m t 2 'K(^> Wm^H CT;^ 
^ y > 7';v^tf ^MM-CliD L L (Delay Locked Loop ) m^^m\^^tzmm^ikW^^ 

[0 0 0 5] 

[#i^:ti^ 1 ] 

#PI 2000-151555 (II 5 - 8 H^ ^10) 

[0 0 0 6 ] 

[I^BJ^-^IS^LJ;^ tts^S] 

<l:«(±6dBi:^;So 
[0 0 0 7] 

%mM\t^<r)^^i£f^m.-^m^-r^tzibK^j:-^^fz%<7^x. ^<Dnmit7.i^ yy-^jv^m 

'imu:-^m-r^^ti}^x^:h^^<D:^iryy:f)V • T^iJ^ 7 
[0 0 0 8] 

mM'tm&:i-^tzib<D^m 

^ 7 > 7*;v^|^[ii^nT$##-tc7>;^ ^yy ■y)vmW^M^^7 ) ^^(Dx ^ yyf 
)V ■ y.^yyy^)vm^^y:^T^^X^^X. ltiemiiliJ<7)X ^ 7 > yjvta]^^^ Xljm^h 

tm^t. + 1 tfz\t-i<7)2m^^^-r^mx%.n.^mmt. mtmn^^m^ALtz 
toij r^nLxM%mmiW:^t.mm(Dm^mn\.xxi^yyyp^^-^\ftzm^^^i3-t 
:^mn-^^m^^-ij. n%^^m<o7.i^yyy)vmwMmK t\mx^yyf}\^mmx 
m\>fzmxtiW.^Mmtm-m\<r)^mm^W£+ 1 tfz\t- I'D nm^^r^w 
m^Wi^^m^ h . Muxti^^r^mtm'&.n.Wi^^mm'D&iij ^mn LXT^^yy^jv 
^mw^ Lfz7.yyy r)mB^i3^^^^ti^i>mm-^h ^m^. mfmnK ^ ^ mm^ 
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si^tf^^«j§£t Ljt*)(o-e^2.o :i<Dmmzifiif. xti^^tmnn.mm<^n^mm 

[0 0 0 9 ] 

-^10 1. m.xtim^m'mu'^ ^^*i-;&hpf (^^^ 

^ 10 2. ^HP F 1 0 2-k^^^\^fz^ti\^n\^x-%m.-kH-k.^^%^^ 
©Ml 0 3. + \tfz\i-\(D2m.^^t.-t^w.mjm.^m%\ 04. Ts^^y^rp-^ 

^^^t;t#-^l 0 5. tm^ \ 0 6. ^#§11 0 7T«fi!<;^:^Tv^?>. ^:(7)x^7> 

^iirt^T^&o ^LT. x^rJ'J^^ill-Si^'^tt. fcfi^T^A^-^, FA 

X#-t^c7)r^ni5'*#-^^A/D»t;t<b<7);5)>'AiJ#-§-l 0 1 t^^t^, T^n^^j?Lg-r 
^J^'^«i> #^€-^ifc{i^7*A#-^. FAX#^#<^T^ni^#-t5Ji^A:ij#-^i 0 it 

[0 0 1 0] 

[EIlc73;^i^9>7^;HlI^60|fij^=^g^H^-^S HPF 1 0 2i±A:ti#-ti O 1 tt'c^^ilsfL^ 

:^#$-^^=^w<J:9 t::HPF 1 0 2co*'7 f^7ja«}i 3 0 0 H z f ^'IS^el-ttff A 
v>o tfz. ^^^a^S-^g^^t^tM^^^^AlF^tL^j^-^tiHPF 1 0 2}i^< t ^>Av^ 
o ^^t:. ^^^^feUll^i 0 3<7)ffi:^*l)Il#|^i 0 6T'tj|]#tfc(7)^j;. + iSfc{i-i(7> 

[0011] 

fit JiA±f60W^#^o»co|fi^fgo«Ato 1/1 o^a-e-h^T^^o tfc. 7.^ J 

yfm^m.mt^^mMx-t^wm<r^x%\^^^(Ty^^\,-^. 7.^'yyy)\^mku%xo^m 

^^E»4I1II§1 0 3c7)aiijfflt LTii-<ff J;v^o Xlj^^l 0 1 t::^^^4Emi 0 3 
<D^ti^MK.i>o:>ii. T.^yyyjviHtiM-^-i O 5 J^^^af^L^^^Oi^ l o A(D^ti^m. 

fz<7yx{±. Xtii)^^^^M<^m^^^^fiimhT!)-^T$>i>ib^. 7. y y -f jvmmm^xm 

mm^-^^-To ^t*5'ai*'&<'^oTLf 9o mKommx^^yy-fjv^ti i o 5 

[0 0 12] 

la 2 (i^^B^^T)^ 1 <7)^tt<7)MI X 7 y -/^vlsSi^iig&tr^-f-^ ^1(7>7; 9 y 7';v 

mWmii. mic07^vyr)Vm^X7^yyr)P^^--iftz^^^XtlLX7.^yyy' 
;v^ltM^tfv\ :^^7>r;v=gr^^(t^tfr<7)#-t^m7ctTm:t7-r^ ^)co-xr^>:&o tfc 
:^^'oT. [12fc^v^T. AiJ##2 0 1 {iHl c7>;^^ 7 > y^viSI^TX^ ^ > 7^;i'^;a^tt 

t>a7!::#-^i 0 bx^^o ^Lx. ^coT.^yyyjmmmmt. x^^^t-^p^^^w^ 

iitzXljm^2 0 1. Hlc?:)^^7>7-'JVM[l|j^tcfflv^/jM|§L^^fe^tBl{^l 0 4 tifl 
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^HPF (/^-r/^°;^7^;V3') 2 0 3 . 7.^yyy')VmW'^^fitcXi:^9y^)l'm^^ditl^ 
-^2 0 4 . A:^#-^2 0 1 t^j!An.W^mmm2 O 2(Dliitl^XtlLr2^(7ym-W(DmS. 

mm<7)mn^^rdw^^2 o 5. m:sLmm<D\d-^ay^u^^td^\:i-^^dim^2 0 e 

[0 0 13] 

-t2 0 1 l^^tT. + 1 t l(7)2fit#^^«-t^gmSL^4.^@m2 0 2 (7)ffiii 

^*»t?2 0 yX-mCT^c^ti. S&L/ciI«5^^HPF 2 0 3 m*1-;i> ^ t J: o T 

Kmrn-f^t^ 2m^«m»*@f^2 0 2-e(±. mi cT);^^' y>y;v[p}^<7)ltl^^ 

[111^2 0 2<7:>U^m^^tXl3^^2 0 1 ^ffiP^||2 0 5 KXIlt^o fflMlf 2 0 S-Cii 
m2-^(r)m^(^m'SMm\-^n\'i:^t^^. t.^hiitz^l3^^-^^^m^2 O 6 ^::A 

1 (0;^^7>yjv[lII^<7)MM4Mmi 0 4c7)tBljtMa^4mi^2 0 

2<omi)mm-r:biiKmxn.%.^WLU^2o 2<7)m^. t-^j:h'^M-mm^^^m% 

[0 0 141 

^/mm'y')-:^^%^\uym^^h^<Dmm\ mMnm <^3'^\3. 3 m^tz 

yy Y ^m^^xm^-^^fzuyt^^m'^^^ 9 y y'(Dr ^ 
y-{y\z.xts\^x. ^^^^^&^-r^ yy°(^^W^^?Lh^}iK^^X%&,^^o tfz. 

^ V Km^iLA.xi^\^^tz-mm5^<D^m^m:my)^hm^&i x^x^m-t^^^^t. # 
\^r-^^U^m-r^%^'fhtfmxi^M.KW^^^^tz. -r^j^^^nnm^i^y}- 1 
fzwm.mi^nh^hi}''^^^. 

[0 0 15] 

m^-. mm^2 0 5 i::*3V^T. Xtim^2 0 1 2ft<7)l^^lSL^4^{eij^2 0 2<D&tit 

<D:^Kmm<Dmn^froi3mK^\^^x'AK^m-t^o m^2 o 5 K^\f^2^0>^'^(D 
r^i] 



(0<r) 



(r<0) 



^ (1) 

±^ (1) XY^^Xtl^^2 0 U m' ^^'2'flt^^iaaM4fig|SI^2 0 2<7^&t}^^X 
[0 0 16] 



N-l+T 
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[0 0 17] 

[1^2] 
7w'[/]= w[/ + c;?] 

^ (2) 

±^ .(2) -eft, dy^^'jEcoffi^l^S t ^fim' ttmJ; ^ d-ij->7°;i-51to#-§-t ^-^T 
v^-So jit:: d5i/^:ft<7)ffi^^^^{im' {±m J: 19 1 d■^^>'7';^ii^/i#^i:'^:i)o 
[0 0 18] 

(1) <Dyi±mi<^::^^yyy'}i^mm<r>xt^-^i o i t^isi^t^^iai^i o 3 

^ (3) (DX^KM^fl^ho 

ms] 

y{ihix[i]-^k)m[i\ 

^ (3) 

±^ (3) ^(DxiiXtl^^l 0 kJi^m^^SiSl 0 3^^^Lfc5EMT^^ 
[0 0 19] 

±Tt (3) (1) ic^AT^t:^^ (4) ( • • 4) Jil^ 

COR^[T]=l^y[ilmii-T] 

-imihk)m[i]}rn'[i~r] 



^ (4) 

[^5] 



(9) 
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(5) 



[0 0 2 0 ] 

L/c;6^oT. ±^ (5) (4) K^-^XLXmmt^ (6) <7)X^K^j:^^ 

me] 



^iiT±5t (2) ^xy). 



t'[i-T]=m[i-T + d] 



(6> 



(7) 



T^^&'A^hs ±^ (6) (7) ^^A-r^t:^^ (8) (OJ:9t;=^So 



COR^\T]«kj;^m[i\mii-T] 

i 



^:(8) 



C {T = ci) 
0 (r^tfif) 



^ (9) 

±5^ (9) 4'<^C{iiEcO'ffi-C^59. B^^^HiSSfflPCOR ym' fJ: [r] 2 ocoM^^iJ 



(10) 
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= nT+d-e^>gSfflfllCOR ym' [r] '&#^«i-&/N';wx?fm<7)#^t 

0 (n = + 1. +2. +3. . . . . ) 
[0 0 2 1 ] 

[ 0 0 2 2 ] 

^AK. u^<7^'^P<D^mM^m^^xmi<D7s^yyrji'm^<DW}^'tw^t^o tt\ a 
t^-^i 0 1 1 LxmsK^-r^p<?>'^p^-^i:xti'r^o m3<D^p^-^-<7)mmiijEM 
imm^^x^y)-. mm(DMxmiii. o-e^^o ^(D^^^EPFio2KmLfz^^^. 
&^^fkmmi 0 3x^^^^fz&o. i^jjm^i 0 6ximt^o ^^^tmLfz^i^ 

(D'B^^miK^to vli-eHPF 1 0 2<D-fyy h:^7m'^mt2 5 OEzKm&LX\^^ 

=ho m^. m4<o^-^KnLx+ittiit-i(D2m^^^^mi-^2mom^n>^^m 
tz^^^msK^-To :z<D^mmxi±muns^&mmmi o 4ic{ijiS5 2'-i = 1 2 7 

(7)M.^^[f#-t4^iai&$'ffl V> T o 
[0 0 2 3 ] 

lll2c7)X^^y:-rjv|iSI5^lBlj^oo||^<o#^(OMM{i:^<^J:"?ic:^^o A:tj#-^2 

0 1 filil5<7)7.i^yy/;v^:aMt7t^^#-^-e2feao W\mtmiix^htm^n.m±^m 

m2 0 2(7)Bitii)^:^^y>y'^\^Km^fzm).n.^^^mmi 0 4 9-9->7°;i-3i 

tlTV^;^:^^. A^€-^2 0 1 tmm^^^mmz 0 2 (Dlii1j^mZfzM^<Dm.3\m 
6(DXd KT^£^o mecoM'^^EPF 2 0 3 izm.Lfz^(Dt^M^^^j::^^y>y')i^mi^^& 
0 4 t^^o i<7>J:^ tc|^M«tlTV^^V^:^'^(7)ffiBg'^2 0 5 <7)ai:t7{ill 7 (7) 
J;^t::'^So lll7c7):l#{i^M^r ^^tj^bt^ ^(7)M^i^f ^'7';v-e^i>o S7<7)#|ili 

yyy')uMm'Dmm^^^mmi o 4 i:;^^9>'y';^«0i^(7)im^&fifcllIJ^2 
0 2(?)M^> -r^j:^'^^m^9^yy}V(Dt:zhXi<::^fj:]E(Om^^t^o \.tz±^oX 
t:-^^ffillim2 0 6 l^mm^2 0 5(7)ai:t7<7)t°-i^cr)^£^>^;^aiL. -^OffiJCjSDT 

MiKSLm4j3£iii{^2 0 2(Dm'^^mt^^^xiKmmmm^^-'n^\tw^%^^WLmm 

[0 0 2 4 ] 

f^ii. 7.^yyr)v^f^ntzm^^^m.^:&^^m^ux\i^^\^fzm^. a^^^xi^mmt 
-v-a y'^fflv^T^tyy; y^'mimi^±-wx^m-tfi\-£-. mm^m<7)wm5^mm^n±. 

^-t'\y-i^By\z^;i\)^yy'^) y irm'mi^}z\f^^ -t^j:t>%mM(DWm5^mt^^n±. 
[0 0 2 5] 

^i^Mti) 0 4.2 0 2<7)|WIffi^^^ii:^5-ai*^o 

[0 0 2 6 ] 
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uns^^^mm 1 0 4 tm-<D^n<Dmmmwm^j:+ 1 j/^fi- i(7>2ffi-e!^-i>MSL 

^(D^^M^ la-r mi<7)EPF i^^-^ ^^xy ^ P^) 903. i^iSM-^flll^jT^rfi^^^S 

^2 0HPF (/^-f/^°7;7'^ 9 0 5 . X:^9>y;U«ttii7#^9 0 6 . 9 

0 7 -C«]t?n.TV^2.o 
[0 0 2 7] 

[0 0 2 8 ] 

cox y 7 > yjv^^:6^it. 0 9 <7)>^ iJ' ^ > ^;v^SI^IiIi^-e7; ^ > 7*;i' 

^Lfcn-^^^. mm^mfi'c^^fj:'A^-ofzm^<7yx^yyy')vmmm^iiiti^^(Dmmx 

[0 0 2 9 ] 

^m2'D^mo)^Wjz^^&m9<Dx^ yyy')vm^m^(Dmff^MmT=Bo x^y 
yymmmm^'7yxti^-W9 0 1 tmi}^+ ittzu- 1 (D2m<7)mnn.m^mm^9 0 

2<7)}iit)^^ti)m^^9 0 7KXy)m^^^Kxm2(OEFF 9 0 5tcA;^$tl^i: 
. »2<oHPF 9 0 BcDm^j^^-j^^^y^^jv^^^ti/c;^^ y>'y;v^^mi]#^9 o 6 
t^^&o ^2<7)HPF 9 0 5(i:^^7>yjw[p]!^-rS^$tL7titM^^:^^;' 

<D^(DT^^(D'x:\ ^mnmmp^^<Dm^ii-^ y htymmm^5 ohz-sooh 

zfift^;^$El-^t{f J;v^o f Tt. A:^€-^9 0 1 a;liaait4iftiajg&9 0 2 <7y&1j^-^^ 

m^^^f^^^limi<DE?F 9 0 3 ^CtA^7?tt;S>o »1<?)HPF 9 0 3'Dli!,tl\iU 

-<pm'^mm9 oiKx^-^^. ^<^ii^iji<-^^mm^^^m^9 0 2 (D&.m^mm-r 

^oSl<7)HPF90 3_(D^y V t y mmmi^mMmi^mP<Dm^. 3 0 0 Hz~ 1 k 

2 k H zJil±tl^^1-tlMv^o 
[0 0 3 0 ] 

iiT^MaS^^^illi&9 0 2<7)^ffl^^^tLTv^^i^{i^l (7>HP F 9 0 3<75A^fiiE't 

. ^ic^HPF 9 0 3^(iijjM^<^^^v-<)vm-^\^mK^^^o mmi^mKx^^ 
^^^>m^itmi(DEPF 9 0 3(r)Xij€^itmi iK^Lfzi^^^^^^t^fitzn^^x 

h)Vm^^^i-^^^t^j:^tz&K. mi(0E?F 9 0 3 (OtHlj^-^U^JVammi)^ 
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IWl W « T isf -if n ^ mmibmfixxr^ >^ o fern Kii&^J ^ Xm6^(D 
[0 0 3 1 ] 

^mm9 0 4<7)ttit/ V^JV;{)^":t/ht'^i.B#«0»iam^fe^!ell^9 0 2 muM'SLm^^^^ 

0 ^ 1 ^7)H P F 9 0 3 (7)miJ^^'JV:65fi/ht ^^B#^^'I^I8«tL;::tf;B-C^^«0-e. 
^m^M^B 0 2<7>M^iffi^^<7>^<^'tti:i®g1-i>^:i:l«:i ^)|gffi^?|:i-r^^i:5^^- 
[0 0 3 21 

L7t::*^oT. ^ 2 Bi-efi. ima^4j^lHl!^ 9 0 2 oM«tLTV^&^(7);^ 

Km^^j:mmxmun.^^mMmi 04,9 0 2<omm^y^^:iti}m^:^o 

[0 0 3 3 ] 
(^3<7)^*0#1) 

HI 2a*^§§<^^3c7)^jfe(^Blf-^^;^^^^>7'^viiij^^^L^ mi 3 imc<:^^ 

[0 0 3 4 ] 

1 2 K BEF F • x'J ^ >- . -7^;^^) 12 2. ^^^^lii^l 2 3. 

+ 1 f \<n2m^^m-^wmMi^^m^\ 2 4. xij' ^yyjv'^^^Mt^t'g-^i 

2 5 s jmf?! 2 6. 2 7-C-ffij?e$tLTv^^o 
[0 0 3 5 ] 

01 2<7);^^9>y;nni^(7)gj#^gi^-r^ S-fA^t/^-^i 2 i^bef {^^yy- 

-x'j ^:f-V3 > • 7^ JV^) 12 2tcil1-o :s^^::iltl»ff 1 2 6"eBEF 1 2 2oai*# 

-^t:is&^^iE]{^i 2 3<D^±^^^i}mL. mn^i 2 7'eft+ 1/- i^2m<7ymu 

SLtefiglHlI^l 2 4(7>ai^1g-t**CTX^9^7';V^;?i^ltfcM-^l 2 5^^mi-Z>o ^ 
iT\ BEF 1 2 2 {ix^7>^7^;v«[ilg&-e<o|l1Ha^4sKIi!^of^»S<07ta6H. 
A*€-^i 2 Ui»@u^;vc7)/jN^Vi^^^ftsfci6«7)^>(7)-e$,;i,„ At/'fg-^i 2 1^57- 

iiBEF 1 2 2(D^^L-^mi&mioRzK^^^Ms.^^mmm^m&i-^y^\ ^yy°')y^^ju& 

1/2 icSv^i^v^ii«i;i:^Ttttf^v^o -:&s BEFi 2 2cowms^m^^^ 

Kmm^^k.^£^^Xo 1 0 H zajt:^^^^ 1 0 0 H z fi^i^igg-t^o ^l5Al?#-f-l 2 
l^%^gW'^;i-^'f {rii^Lfc^-^-e^S^'&SCfi. g^H^E^l 2 3 io J: 
1 2 6=^l^^tT. BEF 1 2 2 LTg^^TOm^^^ il.V>o 

[0 0 3 6 ] 

Ml 3(DXi7 yyy'}mmm^i±. m2<7^^m(DfmtLXy^Ltzm9(D7.^yy 
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y^)vmmm^(^m<DEFF 9 0 si^-^y V^-^Xy^ )\^^ (BPF) 1 3 3 f;S§^^^7t: 
mi 2<DX^ yyr)Vm^<7)W,tl^^l 2 5. •r^£i^-^ 7. ^ y y y JV^^y^^if ^fl 

3 1. mi 2'7^x^yyr}pmm<r>minM^^®mi 2 Atm-<?^^nco 
i^mmm'^mr^+ 1 s/ci±- i<D2iux-^£&mun.mi^m't^m^m^^mmi 3 2 

^ B PF 1 3 3. u^jv^B^i 3 4. y-^xy^ 1 3 5^ x^ yyr)V^m^L 

fzm^l 3 6 . 3 7-C«^?ti;TV>^o ^i5. B P F 1 3 3(r)^'l^nWimtX^ 

yy-f)VU^(7y^^Y 1 2 2m-\z. wMfiBEF 1 2 2 t IW-jS^^it i >9^<IS:^ 
H 1 2^7;^^>'7';v[a{^-^-{iBE F 1 2 2 ^ffli/^Tv^;^(7)T\ ^jDiai:^ 
^01^1 2 2<7>[s]ffl^mtLTi/^^tftlr-«B PF 1 3 3c^ai;&Mi^>T/jN$ <^^o -1^ 
^ M;^?^':^:^^TV^^v^^j^lT-JiB PF 1 3 3 l::A:t/ ^ tt:S>#^«7);^^^ Y)i^\tX^ yyyT 
;vMt^J;oTS'fe^t:^;KT(/^2,(7)-eBP F i 3 3 c7)as:tj#^v-<;viii^M7?)m^Tv^^ 

=ii(::LTBFF 1 3 3 tV^)Vm'm.mm \ 3 A ^ m^^XW&.^Wi^'^m^ I 3 2<7^mm^ 

[0 0 3 7 ] 

^m3(7^%m(Di^mx\t'^p\ck^'7)n^Twm\^^^^^£-^^^M(Dm^im^^tzm^x-^ 

T'^V^^MW) <7>^|Jlta.i:^Jtli!^ 1 2 4,1 3 2<7)[^|g^m^^i:6>'tB*S^ 
[0 0 3 8 ] 

\^x±.mmLfz^o *^i^cD'i#(07.i^ 7>7^;v • x^ yyypm^^io^^-c^i^xy^j^ 

-efi> 2 te<??^m^«:MvVs:T-:M3 y y :/ }\'^m<r>%mi\:(Of^m^ 

[1112] ^l^^co^l co^M<7)^l{C'ii>;^^^>r;v|^!^lili^(7)M^^f •/n-y^'S 
[la 3 ] > 7° y ^'JS« 6 k H z -c# ^ ti;t^t4<D#^^^Bii 
[12 4] [11 co#^»iiitci:-^;t7-fe:)' v^^mLtz^fm 

[0 5] la 4 <7>ig5jE;^ 7^r h \.tz^P'm.=BKmm 2 ' - 1 - 1 2 7 (7)Mm^J#-^ 

[116] Igl5<7)x^7> 7'';i^^^?|^ X 9 >- T';^ ffl v> 7t <o 1 - c?>.^^ij x^^y-fix^^ 

m<Dm^tzum-^m^^m\:^tzm^(Dmm 

[[17] S 5 7>7*;V'lr^^lt;t#-ti:'6Affl<^il*t7tMm^J#-^i:<7)^BSffiK<7)?t» 

^:f:*^T^'7 7|l 

[[3 8] [a 7 <7>ffi5:ffiP4M*lg|^<?)^ra^- 2 0'i?->^;P:$^^2 Q^y-fn^tx^n.-Xi. 

X^\r^fz^'yym 

[0 9] :^l^0J^O^2tO^ftcO?i^l{::'^S:^^^ y7"';V'»^!lim<?)»^*^1-:7'n^7^El 

[dio] m3(Dm'ii^pm.f^<r)mm7.^^ v)v^^7^-rm 

mil] ^%m(D^2(7)mm(DfM\z.ii\^X\^mi)^hifiX\^-^j:i)-^'ofz'%^(DX^ yyyr 

[[112] ^mn<nm3(D%m<D'B-%Kmhx^ yyy'PU^(Dmm^7^-ryruy 

mi 3] 2|s:^§g(7)^3(7)^||(7)M^t^#s>^^ 7>r;u^^il{&<7)#^$r^1-7*n^yi^ 

H 

[014] (a) »c7)^^7>7''Ji-:^^c^-M'S'^1-7ti6o;^^^9>y;Pta]J^O«j^$r 
^ON-f^n y 

(b ) ^ y > 7'jv:^^<7)-^J=^^1-/c^<7);^ ^yy -^n^m^^^oym^^T^-ty 
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1 0 1 xt^^ 

102 HPF (^^^/^°;^7-f 

1 0 3 s^mim^ 

1 0 4 munm^mmm 

10 5 X ^ 7 y yjv=^;dMt;t'g-^. 
1 0 6 
1 0 7 

1 2 1 10 

122 BEF {^^y V ' <^-z^b:^ ■ y ^ 

1 2 3 g^^^tSl^ 

1 2 4 ^fim^&^Iili^ 

125 7.i^yy7')P^-^^\ftz^^ 

1 2 6 

1 2 7 

1 3 1 Xtl^^ 

1 3 2 ^^SLic^SfcHj^ 

13 3 B P F (^^':^ K • AX . 7^ 

1 3 4 V^;V^Hl|? 20 

13 5 HPF (^^^ - • 7^ JV^) 

136 7.i^7>7';P»ai:t3€# 

1 3 7 

20 1 Atf€-^' 

2 0 2 mun^^^w 

2 0 3 HPF (^^^/^';^7'f 

2 0 4 xiryyr)vmmm^^ 

20 5 ffiK^ 

2 0 6 tf-^aamij^ 

2 0 7 30 

9 0 1 7.^vyr)P^:d^n/z^-^ 

9 0 2 giaSLi:4sfc®J^ 

9 0 3 ^IfiOHPF (^^^A7.7'f 

9 0 4 

9 0 5 ^2<0HPF (^^^AX7^ 

9 0 6 X ^ y > 7';V^!S^{ii:tJ#-^ 
9 0 7 
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